Introduction
The growing population and rapid development in urban areas have increased the demand of uninterrupted supply of clean water. The initiative also aims to increase the coverage of water supply up to 100%, especially in urban areas and raise treated water supply reserves nationwide to 20%. Despite this remarkable achievement, there are several issues that affect uninterrupted clean water supply to urban and rural areas, such as pollution, non-revenue water (NRW), insufficient water reserves and high water demand.
Greywater is defined as wastewater without any input from toilets, which means that it corresponds to wastewater produced in bathtubs, showers, hand basins, laundry machines and kitchen sinks, in household, office buildings, and schools [1] . The potential of greywater process as well as the major influence of parameters such as carbon oxygen demands (COD), total suspended solids (TSS), pH, and turbidity were investigated in this research for the treatment of greywaters of low and high organic strength.
Kenaf (Hibiscus cannabinus L.) was found as a native plant in Eastern Africa (Kenya and Tanzania) and has been produced commercially on a plantation in Tanzania, from a cultivar developed in Guatemala [2] . According to [3] , the natural fiber of Kenaf is an effective adsorbent for both anionic and cationic pollutants and also for heavy metals removal from wastewater. In this study, the potential of kenaf fibre was explored to enhance it's beneficial use especially in greywater treatment process.
Materials and Methods
The experiment was conducted by optimize and investigate the influence of adsorbents during the treatment process. 100ml of greywater samples was filled with each adsorbent from 1g to 5g in 150 rpm shaker for 24 hours. From this treatment, the optimum conditions of each adsorbent have been selected for kenaf dust filled with chitosan powder in beads preparation. Then, the same treatment was conducted for beads adsorbent. Kenaf dust fibers were supplied by Lembaga Kenaf & Tembakau Negara (LKTN), Malaysia and Chitosan powder was purchased from Kitosan Sdn. Bhd., Malaysia.
Kenaf dust washed by hot distilled water for many times until the color from the fiber being rinsed. Then, dried under sunlight for about two days. After that, soaked the kenaf dust in the 0.1 M sodium hydroxide (NaOH) with 1L distilled water. Chitosan solution was prepared by dissolving chitosan powder in 5 ml aceatic acid and 80 ml distilled water with every 10% to 100% of chitosan to fill with kenaf dust. The chemical composition of the fibers such as cellulose, hemicelluloses and lignin were determined by using the standard methods: T 222 om-06, Chlorination and Kurschner-Hoffner Methods [4] . The composition of adsorbent obtained from effective optimum adsorbent that has high percent removal. Then, use a syringe for making a beads by drop one by one in sodium hydroxide solution (NaOH). 
Results and Discussions
Natural Fibers. Natural fibers contain cellulose, hemicelluloses, pectins and lignin and are rich in hydroxy1 groups; natural fibers tend to be strong polar and hydrophilic materials whilst polymer materials are a polar and exhibit significant hydrophobicity [5] . Kenaf (Hibiscus cannabinus, L. family Malvacea) has been found to be an important source of fiber for composites, and other industrial applications [6] . In order to develop composites with better mechanical strength, it is necessary to impart hydrophobicity to the fibers through surface treatment. Natural fibers can be modified either by physical or chemical means [7] . For this study we were using chemical method as surface treatment. Alkaline treatment (mercerization) is a well-known chemical treatment of surface modification of natural fiber to make natural fiber reinforced polymer [8] . The chemical modifications of fibres were carried out in order to improve mechanical properties of composites and adhesion between the fibres and matrix [9] . The biodegradable composites of kenaf and chitosan in this study was prepared via solution blending method. In the solid state, chitosan is a semicrystalline polymer [chitin] . Chitosan is highly compatible with other biopolymers thus its blending with cellulose and/or incorporation of nanofiber isolated from cellulose namely cellulose nanofiber and cellulose nanowhiskers are generally useful [10] . Addition of kenaf dust into chitosan powder Defect and Diffusion Forum Vol. 382 303 increases the stability towards hydrolysis in greywater treatment. From the observation, the concentration of acidic and alkali solution played an important role for blending the composites of kenaf dust and chitosan powder.
SEM Morphology.
The fibers (treated) and chitosan dust was tested by using SEM to get the morphology image of the adsorbents. The chemical modification changes the surface of the fibres from smooth to irregular, often porous [11] . The scanning electron microscope (SEM) analysis enables the direct observation of the surface microstructure of the composite adsorbent. Fig. 2 (a) and (b) present SEM micrographs of the Kenaf dust. The surface of kenaf as shown in Fig. 2 (a) became rough and some has irregular pores and not have smooth surface. In Fig. 2 (b) was highly packed, porousness and having no cavities. It can be seen that the chemical surface treatment causes a clean and rough surface on the fibre which is so important for interfacial bonding of polymer and kenaf fibers. From Fig. 3 (a) and (b) showed that chitosan powder has high porosity and has spongy surface structure. Characteristics of Greywater Sample. The results of this parameter had been taken as guidance to evaluate the contaminants of greywater and the efficiency of kenaf and chitosan as organic removal. These were Chemical oxygen demand (COD), Total suspended solids (TSS), pH and turbidity. It was analysed and compared with Effluent Standards Discharge from Environmental Quality Act 1974 and previous study by [12] and [13] for greywater characteristics from the sources before using kenaf dust and chitosan powder for treatment (Table 1) . The greywater has been treated by using adsorbent such as kenaf dust and chitosan powder and combination of kenaf with chitosan (beads) as organic removal in this treatment. These parameters were Chemical oxygen demand (COD), Total suspended solids (TSS), pH and turbidity. The removal percentage is shown in the Table 2 . Pollutant Removal From Greywater by Natural Fiber. Kenaf dust is an important factor, which influences the treatment of greywater. However, in this study were discussed in term of the highest COD removal, TSS removal and turbidity removal efficiency for greywater treatment. COD was reduced to 51% (less than 253 mg/l from the sample). Turbidity removal in this results were less than the TSS results removal as it reduced to 89% from the treatment. Thus, it shows that kenaf dust was expected to tolerate with its dimension in holding the contaminants occurs from the greywater. Chitosan powder was performed as binder to kenaf dust in the treatment. According to that, the experiment were conducted to analysis the capability of chitosan powder in greywater treatment. The results (Table 2) shows the highest of COD removal, TSS removal and turbidity removal were 50%, 100% and 95% respectively. This showed that the chitosan has lower in moisture adsorption and swelling as the turbidity removal was less than TSS removal. According to [14] , the rate of water absorption for kenaf-filled chitosan composites could be conveniently divided into three main phases. Phase one is corresponding to the highest rate of water absorption occurring during the first 5 min of immersion time. In this phase, the increasing rate of water absorption was observed with time. The second phase, where the rate of water absorption is slower than the first phase with decreasing rate, was observed with time until the equilibrium state is reached. Phase three is where the rate of water absorption is zero and there is no longer water absorption occurring and the water content in the specimen becomes saturated.
Conclusions
In this study, it showed that the result of raw greywater samples collected was exceed the effluent standard discharge. So, it caused a higher contaminants in the greywater samples. Kenaf dust and Chitosan powder have been successfully remove the contaminants from the samples. From the results obtained, Kenaf dust and Chitosan fibre were able to remove total suspended solids at 89 % and 100 % respectively. For COD parameter, both natural fibres were able to reduce more than 50 % samples concentration. On the hand, chitosan powder showed a great removal in turbidity with up to 90 % removal.
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